Percutaneous intravascular central catheter (PICC) lines are becoming increasingly used for reliable intravascular access in small infants. Although these lines are generally safe and effective, complications from these lines include thrombus formation, infection, and fractured catheter fragments. Previous publications have reported the successful percutaneous removal of intravascular umbilical catheters from premature infants as small as 800 g and the surgical removal of retained intracardiac catheter fragments in premature infants as small as 1060 g. 1 -3 We report the successful percutaneous transcatheter removal of a retained intracardiac catheter fragment from an 800-g premature infant.
A 10-day-old 800-g infant born at 28 weeks' gestation had placement of a PICC line using the right antecubital fossa. Because it could not be successfully advanced into the subclavian vein, the catheter was removed. A PICC line was then successfully advanced from the left antecubital fossa into the right atrium. In reviewing the chest radiograph to verify position of the PICC line, it was noticed that a portion of the catheter from the unsuccessful right PICC line placement was retained in the right arm from the mid brachium up through the subclavian vein. Initially, the patient was taken to the operating room where C-arm fluoroscopy demonstrated that the catheter had migrated from its original position to a new position in the heart extending from the base of the right atrium into the mid superior vena cava. After discussions with cardiothoracic surgery, interventional radiology, and pediatric cardiology, it was decided that the infant was too small to attempt surgical removal and therefore was taken to the cardiac catheterization laboratory for attempted transcatheter percutaneous removal.
The patient was positioned on the Siemens Bicor Plus/T.O.P. catheterization table in the supine position with proper restraints. Both groins were cleansed and draped in the usual sterile manner. A 4 French sheath was inserted percutaneously into the right femoral vein, through which a 4 French, 5 mm Microvena Amplatz Gooseneck snare was advanced. Due to the extremely small size of this 800-g infant and the small size of the 1.9 French single lumen PICC line fragment, a magnification factor of 13 cm with additional magnification of the acquisition zoom feature of the image intensifier was used. We were able to visualize the catheter positioned in the right atrium using biplane fluoroscopy. After several attempts, the catheter was encircled with the gooseneck snare and removed from the patient through the 4 French sheath. We then fluoroscoped the patient's chest and abdomen to verify complete catheter removal. All sheaths and catheters were then removed from the groin and hemostasis was achieved by direct pressure. Estimated blood loss was 5 ml and fluoroscopy time was 12.8 minutes. The patient tolerated the procedure well and was transported back to the newborn Intensive Care Unit in stable condition.
The risks of leaving these catheter fragments in the patient can include thrombus formation, infection, and cardiac arrhythmias. Although it may be possible to leave the retained catheter in place, the risks of thrombus formation on the catheter with subsequent embolic event must be considered. Due to the possibility of intracranial hemorrhage in premature infants, anticoagulation is not an ideal option. Thus, we believe that removable of the retained catheter fragment is the optimal intervention unless precluded by a contraindication. Although small size is a concern in any cardiac catheterization, this report shows that it can be successfully performed in infants as small as 800 g. Catheterization of any patient has the risk of infection, dysrhythmias, and poor perfusion to the leg. Due to the small size of the cardiac structure and vessels, removing the fragment can lead to perforation of structures. With the premature infant population, hypothermia during the procedure is also of primary concern and must be avoided. Optimization of the imaging techniques in this small infant was also critically important for safely identifying and removing the fragment. Due to the magnification factor available on the Siemens Bicor Plus/ T.O.P., we were able to easily visualize the catheter under biplane fluoroscopy and successfully remove the line with no complications to the patient.
In conclusion, although PICC lines are becoming more widely used on premature infants in newborn intensive care units, the risks involved in their placement should not be overlooked. Our case shows that not only are these risks possible, but there is a nonsurgical approach to removal of fractured lines. Although retained intracardiac catheter fragments have been reported to be have been successfully removed percutaneously from infants as small as 1395 g, 2 we have extended the range of prematurity that can benefit from this procedure by showing the feasibility of removing such an intracardiac catheter fragment in an extremely small, 800-g premature infant through a percutaneous transcatheter approach.
